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(54) BARIUM TITANATE AND ITS PRODUCTION 

(57) Abstract 

PURPOSE: To obtain perfectly spherical barium titanate 
having high dispersibility while controlling the 
particle diameter in accordance with the purpose for 
which the barium titanate is used. 

CONSTITUTION: When a titanium compd. and a barium 
compd, are brought into a hydrothenmal reaction to 
produce barium titanate, perfectly spherical barium 



titanate having 0.2-5^m particle diameter composed of 
primary particles having 0.005-0. 1fim particle diameter 
is produced by adding hydrogen peroxide- Cubic barium 
titanate or tetragonal barium titanate is obld. by 
calcining the resulting perfectly spherical barium 
titanate. Perfectly spherical denser barium titanate is 
obtd. by bringing the resulting perfectly spherical 
barium titanate into a hydrothermal reaction under 
pressure. 
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[0 0 8 5] i<7)<tTlc*l&?g<7):^StafflLTft'btL 

[0 0 8.6] ±feoi*i«l5i:^*i^SJei^t7tii^a^iK 

^i^^th%mi'f-9>W^')^^(^%^\zhtz-^ 
X. «Kfb*^i±, ^J- >t;u3:^-v' vjsotK 

?fei-r^t)PLT^)<tvv t^^t)*.. /f; 'fAfb'^tltfl'^ 
iO [0 0 8 7] ^^'?-'m.^ttzitW^W(&'?-OR^\t. 

M-U'i'Aft'g-titcoRrDiiioT. ^ti. 
lb <r>^^^mn=?-ttzimis.}&&^:^mmii:.^ 9 vm^- 

'J A 0|*lgr>t:fl!i 0 iiS tti J: ^ t^i-'S - t ;5^r- § ^ t 
40 [0 0 8 8] ±ieE:^B^Bf-i'>KM-"J'5A^:|*iai5t;-g-* 

t h 9 > K/ < A (oms * o nsffl $ tt 

ttLT!#'btL7t:E:^B^ai::^#«^^' ^^/oj -^7 A^, 
sSife^ t - b w - i:* ± o Tt# "9 eSiS-* 

[0 0 8 9] 

[I§?g0^i)*] :!|S|&^(7)X3^ttf-*'>^M'>J-t;AI±, g 
50 K«*^T-»tfc14*f®tT.Tv^*o 
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[0 0 9 0] Lfzii^^X. ■^^m<r>Kn^^ 9 >W<') 

[0 0 9 1] :$:^^(ojt^tt-f-5'>K/f';':7A(4, -e-o 

[0 0 9 2] ::.iih<r>W^^9>m^^'}'^^{U '^^<r> 

[0 0 9 3 ] Lfc^^oTs ±fB£m^^'>K/^•';'t'A^: 
i' A *ia£T-fg«|-tS C t U J: , V > 

[0 0 9 4] C(7)iE:^^iS:^'($:t^f^^'>^yt'J'5A(±. 

[0 0 9 5] itz. rtSi5tcMe^-g(7)iE:^H^a-9^5'>K/t 
'J ■i' A $r-^^t-5.*^ttf-5' >K/N''J ^ A =Jr{g«t* C 
tUil), ^t:><,~^M,\.zm-%<r>^h-ofzlE.1:^BWi^ 
«f■^>•K''^'V'5ASr^#i)^i::4^•el. ±l50±-)^li| 
m4ftt<0ffi^tf>:n>f'>-t. PTC-tf- Sri 

[0 0 9 6] ttz. '^9>^Xhu>^<t;J^, 40 

'>A?:^fiS:t*ctuj;-ar> f-j'vK/N''; ':7Ai:^li 

[0 0 9 7] 

[0 0 9 8] m.mm 1 50 
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m»*ftfKffc1" 5- >Sft;4f 12.3 %Ot.mtf- 9 > 
[0 0 9 9] ::07Km<bf-5'>'>--^ [I] 2 0 0 g«: 

7K6 5 4 %vJi^-v~.%m.\.tzimmzz ^%mmcim. 
a^ftTKsio^ ;nt [mT, r h2 02 /t i 02 

^I'Jt) J -e^t] 14 6. 3 4T-ai5o^Co t^c, %hMz 
X 9 'J -I'OKft^ ^ > jftSli 3 0 %ikmdfMif^<n 7 
0%?:*i:tt-»LTO. Z \ Irao \ / XXhctz^ 
[0 10 0] %hi\.fz7.=7')--k^^°CX2^mi-\-~ 

?tiptcj: 4 O'CifTtf^ ^(nrnM^mzimW^') 

-^A -yVTldei 3 6 g [B a/T i (-^JWJt) =1. 
4] SrSlJDL^ gm7n-L^/&ffb 1 0 OtfT-O. 5 
B#r^T-#SLs i§»EL^*^t>4B#rHmrL:'$-ii:/L-o 

[0 10 1] c:(7)s:)i;'C± ijKii^tLTt^i'vK/f; -^z 

Ai±, ;|i^-go. 0I--0. 0 3 mCO-^^S^T-^Sjjg 
^Mz%W(k<n-&%>^Xih > -S-com^-Mm^^C J: 
^ 9 0%®&^3-*e^g:6^0. 6 3- 0. 7 7;£/mT% 
eJS^3-**^»5 < , ¥l*J&^a(4 0 . 7 0 ^ mT-*> o 
[0 10 2] lai 14. c:<o*MMi tcJ; ^)S^^$tl.;t:f• 
^' >K^N''J AO|ir^-«Jt5:^-t<g^ 3 '^•^(n'^^mW 
m.W^Mxi>i>o ;<oili i;^-rj; ^ *ife^Jiu±t) 
W:^^ittz^ 5- >K-'<'; A (4, 3 ^l^dfe:^ Lfc^-^ 

[0103] mmm 2 

*teMlT*ftiSLfc*S?fL-f-i'>^r-^ [I] 2 0 0 g 
5:7K2 1 7 gT-*^-(C:»-t^L7t:7fc^ffilc. 3 0 
*m*4r 8 2 0 g [H2 02 /T i O2 ;UJt) = 1 

0. 0] imt. mmmi tmm~m'(t^9y»m*^ 

0. .3 12mol/10;^'7'J- «rf#/^o 
[0 10 4] ^hflfz:^y')-i2 0'CT-2B#Si«)-l; 

A • AtK^S 1 3 6 g CB a /T i (^-^l^Jt) = 1 . 4 ] 

^mnt. 2 ot:;*^<5 1 0 ortfo. 7 5B#HT-#ia 
[0 10 5] 'i%hiifz^9>'W^')'y^it. Sf-so. 

0 1-0. 03 fi m(7)-:k^^xm^^tifzM^Vi<7)m 
^^X'$>io. '?-oig^^«iig||^uj:;g,9 0%1iSc55-* 
&^m^0. 6 9- 1. 0 3 ;.mf. «i««-*-4*«<, 
¥*^S^-S(4 0. 8 6;umT-*-2;io 

[0106] mmM 3 

^te^uir-f^iiL/'JTKKfk^^'^y-^ [I] 2oog 

iTK? 5 1 g-C*^-i::9-t!cL7l:7K^}i3[H, ZO%mm\: 
*^7K«r 8 2 g [H2 O2 /T i O2 = 2 . 

3 5] ?35*Dt. nmmi tmmKmt^f>mBti)^o. 
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75 

3 1 2mo 1/1 0;^7';-«r»^Co 
10107] |#'btL/>:7,7'J-S:6 0 "CT-a B»MiS)-(; 

iPL^t:?^, -fOEf t:*Kfb<'J 't'A • A*ffil 3 6 g 
CBa/Ti (*;Uit) =1. 4] ?rf^SPL, SS57n 
-L'£;6«ib 1 0 Ori-^O. 5B#HT-#SL, ^gSL^J 

lO 1 0 8] ^'hflfz-f-i' ■i^ii. S^-SO. 

0 1-0. 03^ m(r>-^&^-cmi& $ tL;t:K^ttO^ 

a?S*^0 . 5 8-0. 7 Opt mX\ &8ts^^*m < X 
¥i4;li?-g(±o. 6 4/aim?*c?to 

to 1 0 9] Ilife«'lj4 
*10!llt?^^SL/i;lc^fbf-^'>'5r-i^^ [I] 20 Og 
?r7lc8 0 g -^^-iz^j-^LfcTKmienz. 3 0 %j§mfb7K 

2 2 1 g [Hz 02 /T i O2 ;l/Jt) = 6 . 
3 5] mUat, ^^tf-^ymStt^O. 7 5moI/lJO 

[0 110] #t5^/iXv'J-^2 0X:X'2m^i^-iZ 
a^L, igjS^ffi [III] «:f#fCo >l<7)!i?SS?Si;* 
mit^^'J-yA ■ A*iSl 1 6 g [B a/T i {*;i-Jt) 
= 1. 2] ?rj^ttL, 2 CCsJ-ib 1 0 orST-O. 7 5 

[0 111] ^ci>titz^9>m^<!^)':pAii. it=f-mo. 
0 1-0. 03^ mco-;>:iS!:^-T« § tt^cxsmoig 

a^SA* 0 . 2 7-0. A3fx mx\ ^st^m^m < , 
[0 112] m2(±z<Dmmm4i,zx lo^M^titz^m 
m9im'¥Mx-h*). . m3\mmm4i,zj:*)^M^fifz 

[0 113] :iff)nmmA(nm^^^9>m/v)'yA 
[0 114] nmms 

nm^]4X'ffi^ifzi>(r>tmm'r>mM^^^ [i i n »- 

TKKft^'f'; 'i' A • A*i£l 9 4 g (B a/T i 

it) = 2. 0] S:?SDPL> -ecTJffe. Ili&^4 tra^^cOS 

[0 115] ^hMzi-i'>m^V)'y/,ii^ S^-SO. 
0 1-0. 03/1. m(D->k&^X'm^ $ tLfcit^ttO^ 
*#T-* *) , ^(D'^'f-m'^^mmiiZXi, 9 0 %1i&53-;(|i 
^t^m^O. 15-0. 2 5 m-C. < , 

¥*^«i^-Sl4 0 . 2 0 ^ mT-* o fco 

[0 1 1 6] %mm6 

^mmix-imLfz7^mt^f>'y-^ en loog 

*7K2 2 9 5 sX-i^-iZ'»Wittz:iimmz. 3 0%5a^ 
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ft7lC#*Sr 1 1 1 g [H2 02 /T i 02 ;l'Jt) = 
6. 3 5))SSDL. Kfb^J'>ftJS*^0. 0 6mol/ 
l<OX7';-^#/>:o 

[0 117] ^|'b*i;t:X7';-S:2 0'C-C2B#ra±S)-(; 

<75:ic§!SlZ;?RK-ft>''f'J -^A • A7K:^1 9 4 g [B a/T 
i (^;i'Jt) =4. 0] *}^SnL> 2 0t*^i9lOO'C 
tXO. 75B#Wf#iaL, S5iEL^:**'b4^Mjg:i£:>S'' 

70 [0 118] ^hiitz^^ >'m.y<^)'yAii^ &^mo. 

0 1-0. 03// m(r)->m^xmi&^iifzMniikom 
*ft:-e* 0 , -?-omi^iiSt^||^(: i 9 0 %jBic^* 

S?-S*«0. 4 5- 0. 8 3 /umT\ nSc^mm<. 
¥l^e?S(4 0. 6 4;/mT*o;^:o 

[0119] *ife«nj 7 
*Jfe0!ll-C{^SaL/-:'{)<Oi:|B]1t(7),lS^>e[ [11] 1^2 

0 x:x'ymity<') a • a^s 1 3 e g [b a /t i 

(^^Pit) =1. 4] immV. 6 0t:iT-0. 2 5B# 

mx^iSiL. 6 ovx3t^m»:iic.KiZ'Lfzm. 10 ox: 

20 txa. 5^KT-#SL, 1 0 0'CT-MSL^;6^t>4B^ 

[0120] mhiXtz'f-f ■^7Zv(i, ti^-So. 

01-0. 0 3 /( mCD-i>:fi?T-«^$tl7tK£fe«0^ 

*frr-i> ») . t<r)%^wm.^mm\z ±^90 

e^-g^f 0 . 6 3 - 0. 7 7 // mT\ feS^^^S^^ < . 
¥±^ie?-gl4 0 . 7 0 // mT-* o /Co 

[0 12 1] ^ife^jS 
^JfefJl ■ef^SL/'c^)(0i:[Wl«<7)!g^?e)g CI 1] U2 
0 'CT-7RK■ft^^*'J 'i' A • AtKS 1 3 6 g [B a /T i 
50 (^^I'Jrfc) =1.4] =Jr»L, SO-CiT'O. 5BfP4 
T-#z£L, 8 0'Cr-3B#P^«!tBS;fi:fL:-L7tm, lOO-Cf 
T'O. 2 SNprB^T-^zaL, 1 0 0'CT-^BlL^;J^'t)4B# 

[0 12 2] #t>fL;tf-5'VK/N'i;t7A|±, ti^-go. 
0 1-0. 03// mO-^^tt?f1S)?So$ ^7L-^^i*c<7)« 

e^-Sji* 1 . 2 2 - 1. 8 2 // mT\ til£^;fiJ;6«$^ < , 
¥l^;e?-Sl±l. 5 2 //mf ijo/io 

[0123] 9 

40 ^ife^J 1 XV^^ Ltzi>(7)t m^o^i^m^ ( I I] t: 2 
OIC-eTKKfb^N'U'i'A • A*tl9 6 g [Ba/Ti (•€ 

^I'ifc) =0. 9 9] imijni. 8ot:it?o. smsx 

ftiSL, 8 0X:T-3B#K»L^S);t-L7tf^, ^loiZTicmit 

^7A • A*:ffi4 2 g (B a/T i (^;i'Jt)=0. 
4 1] 5r^iPL^ 8 O'C^'ib 1 0 OtSf 0. 2 5B#W 
T#fiL^ 1 0 Ot;-eS»£L^^»'5 6B#fflRS$Hi-f>;o 
i^SiUL^CTK^ft/'fJ -5 A • A*.ilO«S:ai4 1 3 8 gf, 
ditii'f ^'>^:*tt*''^•';':7A<o^;^Jt. -otH) [B a 
/T i (*;pjt) ] T-l. 4(cffii-r-5.o 

50 [0 12 4] ^e-tL^trf-^-^K^N-'j -i^Asii, e?-so. 
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0 3-0. \ ixm<D-m.=}--r^mt.^fifzn-m^(r>m^ 

Wx-h . -E-o^^^^m^ii^tz i ;& 9 0 %m^^M^ 

"i-'m^Q. 3 4- 0. 6 2 ;u mT% SS^S-^^df^ < . 
Mt^mt 0 . 4 8 ;i mT'^) o /c„ 

[0125] ^mm 1 0 

mMmiX'^^Ltzi>(r>hWim<r>%:M^f!i ill] *S 

•t'A • AtK^S 7 g [B a/T i (*;l'Jt) =0. 9] 
$:?35JBL^ M^7n-Li;*^C3 8 CCiT'O. 5B$Kf 
L , 2 BSfflSftsKRic- L 7t ffe. ■ lb KismV 'J A 
•A*JS4 9g CBa/Ti (^^I'Jt) =0. 5] 

*pL, -fCci 0 o"Cir-#iaL. ^nmrnML^^ii^h 

[0 12 61 ^hiXfzi-9>W^') -^Ali, S?-g0. 

0 3-0. 1 mo-;>:i|S:^ T-^fiS; ? 

*) . -eom^-sm^fg^ic J: * 9 0 %mi^^^& 

^'m^O. 6 3 -0. 7 7;umf . *S«53'**^«<> ¥ 
iJlti?-2liO. 7 Oyumr-i^oTto 
[0127] It^tRl 1 

^mmixi'i^siLtzTKmt'^i'y^-^ en 2oog 

?:*8 0 9 gT-^-i:^3-tJ:L. Mftf-^'^jiS^O. 3 

1 2 m o 1 / 1 (1 ; <^*S?B[^7Rffi^^t;^^''; -i- A • A 

3 6 g CB a/T i (^il/Jt) =1. 4] >^ 2 0 

x:x-mmL. mmy^-LKc-i^he ovtx'Q. 25b# 

rflT-#fiL. 6 CCT-S^r^S^fiERft-L/im. loox: 
tr-O. 2 5^FHlT*#?aL. 1 0 Ot:r*M»SL^;<>*<b4 

[0 12 8] iWJ:T(:Lr#t>itfc^J'>^/N'';^A 
fi« e^-SO. 0 1-0. 0 3 ^mO-AU^f-X-miS.^ 

9 0%1iSfciJ-^PS?-S75*0. 14-0. 4 2//mf. ¥ 
*^ti^-Si±0. 2 8^mT-*-3yi:«f. &?-g*f-^LT 

[0 129]li4(i. ZOitnmil.-i'O'SLm^iltzf- 

Ig^KT-^'E.o -oi2l4i:^1-J:7i:x Jttl^t^lHit^ 

^m^fifzi-9>m^'^')'^i^\u ^=i-m^-^i.x^h 

fm*'^^if-oxMm:.itt.n;m-<^fz. 
[0 13 0] )mm2 

mMmiximhtzimit^^yr-^ en 2oog 

S:*8 0 9 gT'±^-t:«-mL> m.\t^ 9 > <7)mS.i Q . 
3 1 2mo 1/ 1 tzL/io 

[0131] iO^^ffilC 2 0 'CT-7ic®ft/<'J A • y\ 
tMSI 3 6 g [B a/T i (*;Ht) =1.4] iWM 
a^7n- 1 0 0"Cir*O. 5B#^T-#za 

L, iQQx:xmMLttf)^h'^nwiWJZ'^-ttz^ 

[0 13 2] nhMz'J-fym^'^') 'i'Ali, ig^-tiO. 
0 1-0. 0 3 mO-iXS?-t?ffifiS;$tL;^:^*#:f* 
•) , -eo^^-PISfc^M^i: J: 9 0 
0. 0 8-0. 1 6 ;umT% -e-O¥*>)S?-Sli0. 12 



(10) #53^5-3 3 0 8 2 4 

[0 13 3] %mm\ 1 

1 T-^'f Lfzii<Ot [II] IC 2 
O'Cr-TK^ft-'N'U t/A • yVfc:ei 3 6 g [B a/T i 
{"^IVit) =1. 4] ^?^tDL. lOOlCiT-O. 7 5 
^K^'ttT^3ST-fl-fit, #ET, 1 0 0t:T-4BfFBm 
SStRSL;^^?^. ^^Sf?lcAtL, ipETT-1 8 CCSr- 
ia#r^T-#fiL. 4Il#rflRlir-?-ti:fc = 
iO [0 13 4] ^#lbi^f>:^^'>M^^'';'^A(4, fi^-gO. 
0 5-0. 1 m^-ij^e^r-«fi6;$nf.:K^;i^cO^* 

wx'h^s -e^om^-^a^iisic i -5. 9 0 

i=-S**0. 6 3-0. 7 7Aim-C, «i]Ki5-^;6«31^<. T 
J*;ti?-Sli0. 7 0;umT-*o;^Co ttz. i</)«*#:ii 

[0 13 5]|life^l2 

Ute^^J 1 X\m Ltz^<r) m^<r)mW^^ il l) 2 

o'CT•7K®f^:/^''; • A*tai 3 e g cb a/T i 

(*;i'J:t) =1. 4] Sr?^iinL> lOCCiT-O. 7 5 

20 B#|yj-e#SL, -E-<offe, 1 0 orrMB^mEic.^-t/co 

[0 13 6] t'At, ?gi§-7K?5fe 

fftfi 0 0 0 g«07KT-x^>; — ftL, 
7 'J -tlTK^ffc/N'-J -^7 A • y\7Mg 2 0 0 g i\mLx 

m.^Ltz'ik. «P3S^(;Ait> 1 8 orir-iB^BT-^ 

iaU. -?-<7)|^, 18 0"CT- 4 B^SKl&^-^fCo 
[0 13 7] #lbi^yif^^'>^/^*l; -^Afi, finpgo. 
0 5-0. 1 // m o-^XS^ -eff^S; ? fitzM-mk<r>-m% 
frr-i I? . -ecom^-m^Sl^ici -I. 9 0 
^-gjJ^O. 6 3-0. 7 7/<mT\ iti)S53'**'S^<^ ¥ 
50 0 . 7 0 mt-* o fCo 

[0138] ^mm 1 3 

Egilf[:f-5'>*^?fi[5 0 0 g (f^?>16. 4%#*) 
U;^#4 1 0 gi:7|c4 0 0 0 g^mni^XWi^Lfz'ik. 
#at> fi!jiiL'5:75*i9 4B#HISD7K5J-«l=S:ffv\ T'f^'- 

[0 13 9] nhMz7.y^]--i:Mm -tK^L. 
l:m;-5,m»Stt?Kft:^^'>8SS*^2 1 . 0%O7f- 

[0 14 0] ;w7-t5'— t*M#*S$'ftf-J' >^-+2 
40 0 0 gSrTKl 2 2 8 gT-JSZ-C^j-tJcLTt^^iKlZ^ 3 0 
%aKft;***:?:4 2 0 g CH2 O2 /T i O2 (^il- 
Jt) =7. 0 6] iSftlLfco W'bix/L-J^^'J-^'OKfb 
^ ^' ><7)aS(i 3 0 %a^ft*^7lcO 7 0 % tt-» 
LTO. 3 1 2mo 1 / 1 r-^)of.:o 

[0 14 1] %hfitz7.v^)-i(, QX:X-2^Wi^-\,z 

m.^Lx^m-^Wknfzc ^<D^m'^m\-^im.it'<'} 

A • A7KiS2 3 1. 9 g CB a/T i (•t^UJt) = 1 . 
4] «rj^iPt, 1 0 0t:t?a!tLi:*f<c>6B#r^S:)f-$-^i: 
fz, 

50 [0 14 2] '^hixfz^ f ^{±. *£^-g0. 
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[0143] mmm 1 4 

UtKS 9 0 4 gi: 3 0%iS^^l:7lc^*l 3 7 g [H2 O 

2 /T i 02 (^;uit) - 2 . 3 5] imm 2 

[0 144] CO^KK^t^^^ >^-^2 0 0 g^*8 3 
6 gr*i^-{:^3ii^L;t:7K»ffi(c. 3 oroig^fb^mTK^J: 
4 3 g CH2 O2 /T i O2 (-^ ;UJt) = 1 . 1 8 ] 

I 2mo \ / IXh^fZo 

[0 14 5] nhfLfz7.y^)-i^ OV.Ximm-r^ 

m.^LxwM^^^%fz^ ^<nmMmm:.imit^^') ^ 

A-A7|C^S14 3. 5g [Ba/Ti (^;VJt) =1. 20 
4] ?rr^iPL. I Q QX^XKJ^^^^fZo 
[0 14 6] nhfifz^9>W.^<^)^Mt. tST-^O. 
0 1-0. 03// mcO-.Ml^-r*«a$tL/c*£m<7)^i 

*^tT**) 19 . J; ;£) 9 0 %i@g6:*^ 

*iT-@^^0. 6 3--0. 1 1 fjimX.^^^mmi. 
Wmf^-mt 0 . 7 0/. mT'S> o /io 

[0 14 7] ^te0!ll 5 
•f-^ >^ V7'n;^^^v Kl 0 2. 4gU^|^7Kl000 
g?r»^ il?lTLTjP**»*ffv\ >eco(^t:3 0%ig 
^fb*^7K^ 1 7 2 g CH2 O2 /T i O2 30 
= 7. 0 6]?^&nL. mt^^yWiBi^O. 3 12mo 

l/liiL/jo -0*^Tg?r6 Oticfl-JSL. 2mm^ 

^Lxmw^WL^ntzo 

[0 14 8] nhfifzmM^mz^mt^^') ^ • a* 

ai 5 9 g (Ba/T i (^;PJt) =1.43 ^2 0 
•e^>5rU??liOL. 2 OlC^^ib 1 0 Or^r-O, 7 5PtK 
T'#i^L. 4B#rfliigiL?:ffo/:;o 

[0 14 9] #'btLfc^^>S^/N^V'>A(i, ^IT-SO. 
0 1 0 . 0 3// mc7)-:^XST-T-«gc.^ tL/cX^^4^0^ 
*^^r** *3 . ^<7)^^Mta^ll^ti J: ^ 9 0 40 
^i'F'm^O, 4 4 0 . 6 0 // mT% t£je^*;6<ft < , 
¥^^*S^-Sli0. 5 2//mT*o;^o 

[0 1 5 01 *te^Jl 6 

mmmix'iihfifzwmi'Fmo. i Of,m<DM^i)t^ 

9 yW^'J^y^im&L, 3 0 0 0 gCOTtcT-TKftLTt: 

1 5 0 0 gco*T*;^7'j-{(:;^-tt. 6 0t:JT*is# 
f^X^^L. ^mi OmlimtWLXpUiS. SOU 
^SL6 01C-cmF«mS^L7^^f^. igJiL. 3 0 0 0 g 

[0 15 1] w(7)ij!l3l£0*S«. -^^^g^/^'J ^A<0^9 50 



1$M¥5- 3 3 0 8 2 4 

20 

>U*t-r-?)^<'J ^Aco-t;UJfcli 1 . 0 0 5i.Zfj:^fzo 

[0 15 2) nhflfc'f-f >l^/<')'^M.iS}^ih^^-lt)'^' 
tSr- 1 ^Ps^m 1 0 0 0 VX-Urni LfCo 

%\zlh<d^%'mSi-^m-%t)''^. 4 9-0. 9 1// 
mT\ ¥iS)ai^g;650 .70^ ni(OiE:^B^ait:^^-^ 

[0 15 4] ^ifetfOl 7 

1 T-^l t, tLjtEsm^ ^J' ^K^-f 'J A 1 0 0 g ^ 
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